Alterations of connexin 43 in the diabetic rat heart.
In the streptozotocin-induced diabetic rat heart, a decrease in the conductivity and suppression of electrical cell-to-cell coupling has been observed. To clarify this mechanism, the present study was performed to investigate the gap junction connexin 43 (Cx43) using immunohistochemistry, immunoblot, electron-microscopic analyses. Enhanced activation of PKCepsilon, augmentation of PKCepsilon-mediated phosphorylation of Cx43, a decrease in the total amount of Cx43, a reduction in the number of immunoreactive particles for Cx43 at the intercalated disk and internalization, annular profiles of the gap junction were all recognized in the diabetic heart. Such a deterioration in the expression of Cx43 was alleviated by treatment with either lysosomal (leupeptin) or proteasomal inhibitor (ALLN). These results suggest that the PKCepsilon-mediated hyperphosphorylation of Cx43 makes Cx43 vulnerable to proteolytic degradation, while a decrease in the conductivity in the diabetic heart is also caused by a decrease in the number of gap junction channels due to an acceleration of the proteolytic degradation of Cx43. The remodeling of Cx43 induced by the activation of PKC may therefore contribute to the formation of the arrhythmogenic substrate.